interconnected effects that act synergistically at the organism, ecosystem and regional scale, and 43 thereby have the potential to profoundly alter the carbon balance of semi-arid ecosystems with direct 44 feedback to the climate system (Poulter et al. 2014 ).
45
The complex response of the soil system and its indigenous microbiome to precipitation change is warming has increased evaporation rates, and that water has become the main factor limiting growth 75 and reducing stress resilience of trees (Rigling et al., 2013) . It was therefore hypothesized that 76 reducing stress from water limitation via irrigation would improve tree vitality and reduce mortality. 82 increased significantly (P = 0.022) from 27.5% in the control plots to 34.1% in the irrigated plots 83 (Table 1 ; Supplementary Fig. 1 ).
84
To the best of our knowledge, this is the first long-term (≥10 years) rainfall addition experiment to 85 address the effect of precipitation change on the soil microbiome and associated ecosystem functions, 86 especially in an ecosystem with a strong history of water limitation. We tested if and how precipitation 87 change alters bacterial and fungal diversity in the soil surface and whether the responses to irrigation 88 penetrate in the mineral sub-surface soil horizons. We hypothesized that increased primary production 89 and associated changes in resource availabilities (litter, rhizodeposits) after a decade of irrigation 
156
Soil respiration was measured in the field using an infrared gas analyser (IRGA) on a monthly basis 157 in 2012 according to Guelland et al. (2013) . Soil respiration is directly measured in the field and 158 serves as the total CO 2 emissions from soils including heterotrophic and autotrophic respiration. In this 159 system, it can be expected that a significant amount of the respired CO2 is actually coming from the 160 roots of the trees and not from the soil microbiota. Basal respiration was determined under field moist 161 conditions (i.e. different for dry and irrigated soils) in a closed loop system with a CO 2 analyzer (LI-162 COR-840) at 20°C. Potential C mineralization was measured under standardized moisture conditions 163 (adjusted to 50% water holding capacity) on a weekly basis using the same method as described 164 above.
166
Pyrosequencing of bacterial and fungal ribosomal markers 167 Nucleic acids were extracted from 0.5 g soils using a bead-beating procedure as described (Table 1) . A shift to more depleted 13 C in the fine root C further 219 demonstrates an increased photosynthetic activity of Scots pine under irrigation due to increased 220 discrimination against the 13 C isotope (Table 1) (Table 1) . Stimulated microbial activity in irrigated soils, however, was not 230 associated with an increase in microbial biomass (DNA or PLFA approximations) (Table 1) . Also, no 231 shifts in the fungal-to-bacterial biomass ratio was observed (Table 1) Table 2 ). The communities were spatially structured along the soil 240 depth gradient, but the irrigation effect was not depth-dependent. Irrigation effects on microbial α-241 diversity were more subtle. Both bacterial and fungal Shannon indices did not show any significant 242 differences between treatments and soil depths, although bacterial diversity tended (P = 0.079) to 243 increase with irrigation ( Figure 1 , Table 2 ). Examining only the mineral horizons gave a slightly more 244 robust trend of increased bacterial (P=0.60) and fungal (P=0.51) diversity under irrigation (Table 2) . It 245 has previously been hypothesized that input of fresh organic matter stimulates copiotrophic organisms 246 coupled to an increased production of extracellular enzymes that ultimately also attack the more 247 recalcitrant soil organic matter pool, which in turn stimulates organisms able to degrade more complex 248 compounds and altogether increases microbial diversity (Pascault et al. 2013 ). Examination of α-249 diversity at greater sequencing depths using rarefaction and extrapolation analysis of the observed 250 richness supported the trend to slightly increased bacterial α-diversity under irrigation, whereas fungal 251 α-diversity tended to be higher under water limitation in the organic horizon and higher under 252 irrigation in the mineral horizon ( Figure S2 ).
253
We further explored which taxa are responsible for the observed shifts in β-diversity at various 254 taxonomic levels from phylum to OTU. These analyses enabled us to find microbial taxa showing a 255 universal response to irrigation or water limitation in order to (1) identify potential ecological 256 adaptation mechanisms to long-term arid conditions as well as to (2) evaluate whether a decade of 
339
Other groups such as Actinobacteria, Gemmatimonadetes, Acidobacteria, and Armatimonadetes 340 were more abundant in the water-limited forest plots (Figure 3) . Under long-term water limitation, 
380
Other bacterial phyla commonly found in soil such as Chloroflexi (4.0%), Firmicutes (0.3%) and 381 Verrucomicrobia (0.6%) showed no consistent responses to irrigation (Figure 3 ). Previous studies also 382 reported rather equivocal results of these groups in response to water limitation and precipitation. For respond to irrigation when all soil horizons were included in the analysis (Figure 3 ). Since inter-398 sample dispersion was highest in the organic horizon and decreased with depth (data not shown), some 399 underlying shifts that were confined to the mineral horizon were masked and became evident when 400 excluding the organic layer from the analysis ( Figure S3 ). Whereas all above observations also hold 401 true when only considering the mineral soil, the phylum Bacteroidetes revealed a strong increase under 402 irrigation in the mineral soil, further confirming the copiotroph-oligotroph hypothesis. It was also 403 notable that effects at class level, for example for Beta-, Gamma-, and Deltaproteobacteria became 404 more pronounced when considering the mineral soil only ( Figure S3 ). At this point, it is also 405 noteworthy to mention that certain microbial populations could be brought into the soil through the 406 irrigation system that was fed with water from the Rhone River. However, it is unlikely that microbial 407 populations adapted to aquatic systems and inoculated at a relatively low abundance will establish and 408 thrive in forest soils such that they override the indigenous community to a degree that such strong 409 treatment effects are observed. 
518
These examples highlight the need to carefully assess effects at different levels in order to get a 519 more complete understanding of the system. In this context, it is important to keep in mind that given 520 the substantial response heterogeneity within phylogenetically and metabolically diverse bacterial 
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